lacking the C terminus of p100 but still expressing p52 p50 and p52 lack a TAD and therefore form homodimers (in which the major activated complex is p52/RelB) (Ishiwith no intrinsic ability to activate transcription. Figure 1A) . Transcription of the endogenous IB␣ and p100 genes was redundantly insame B site can be bound by different dimers with high affinity (discussed in Huxford et al., 1999). Therefore, in duced by several dimers (Figures 1B and 1C) . However, each dimer activated transcription from each gene with a cell containing several dimers, a competition for the same B site may occur. The choice of which NF-B a different efficiency. These differences in transcriptional activity may be accounted for by a different redimer will ultimately be loaded onto a certain promoter may be influenced by differences in the affinity of each cruitment of each dimer to the B site(s) contained in each promoter. To investigate this possibility, we anadimer for the site, the ability to interact with partner transcription factors, and the relative amount of each lyzed recruitment of transfected dimers to target genes in vivo by using anti-Flag Chromatin Immunoprecipitadimer in the nucleus.
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Since it is still impossible to predict whether a specific tion (ChIP) ( Figure 1B ). This analysis showed that each dimer was recruited to target promoters with a different B site will bind NF-B dimers in a selective or in a redundant fashion in vivo, we investigated this issue in efficiency; heterodimers containing p50 bound these targets better than p65 or cRel homodimers. It also human monocyte-derived dendritic cells (moDCs). Stimulation of moDCs with inflammatory agonists induces a showed that promoter loading of each dimer poorly correlated with transcriptional activity. For instance, p50/ sustained nuclear accumulation of several NF-B dimers. Therefore, DCs represent a cell system in which cRel heterodimers were recruited to the p100 promoter more efficiently than p65 homodimers, but they actia choice among several available dimers has to be routinely carried out during the activation of NF-B-depenvated p100 transcription less efficiently. This kind of experiment does not take into account dent genes. Figure 2C ). While early NF-B activity was completely blocked, at late time p105 levels are also increased to a various extent, while p65 remains unvaried.
points (8 hr after LPS stimulation), NF-B binding activity started increasing and reached levels similar to those DC maturation triggered by TNF␣ and IL-1␤ is also accompanied by the induction of the noncanonical NFfound in control cells at 24 hr. This IB-insensitive activity contains p52 and RelB, and this finding is consistent B activation pathway leading to p100 processing (Figure 2B) . Thus, stimuli that are unable to induce this with ongoing p100 cleavage and RelB new synthesis ( Figure 2C and data not shown). NF-B-dependent pathway in other cells (e.g., LPS in murine B lymphocytes) are able to do it in human moDCs. Whether they upregulation of p100 was completely inhibited by IB␣ SR at early times, while some new synthesis was still do it directly or by inducing secondary mediators remains to be determined. Overall, it looks like the activafound at 24 hr, probably due to the activity of RelBcontaining dimers. tion of the noncanonical pathway is a rather general feature of human DC maturation.
Since siveness of this site to other NF-B subunits has not been reported, we trimerized it and cloned it upstream of The IL-8 B is a 9 nt site with a preference toward p65 or cRel homodimers in vitro (Kunsch and Rosen, a minimal SV40 promoter driving luciferase expression, and we generated stable polyclonal HEK-293 transfec-1993); these characteristics are consistent with the At late times, p65-containing dimers were gradually transcription better than cRel in this cellular system. Thus, like the IL-8 B, the p35 B site also has a lower replaced by RelB-containing dimers at both promoters ( Figures 4A and S1 [in the Supplemental Data available degree of selectivity when taken out of its natural promoter. Still, some degree of specificity is encoded in at http://www.molecule.org/content/supplemental]). Since RNApolII was still loaded on both genes after the site: indeed, this was the only site out of seven tested that was not responsive to RelB (data not shown).
dimer replacement, it is clear that RelB can support their transcription. Actually, RNApolII levels at both ELC and We conclude that a B site that is able to bind more than one dimer may acquire selectivity when placed in MDC peaked when RelB recruitment was maximal.
To further confirm that RelB-containing dimers can the context of its physiological promoter.
support MDC and ELC transcription in DCs, we analyzed MDC and ELC mRNA levels in cells infected with the Replacement of p65-Containing Dimers by RelBContaining Dimers at the ELC and MDC Genes IB␣ SR adenovirus by using real-time PCR ( Figure 4B ). IB␣ SR abrogated early ELC and MDC induction, which In contrast to IL-8 and IL-12 p35, all the other promoters analyzed were able to support recruitment of more than probably depends on p65-containing dimers. Conversely, IB␣ SR increased MDC and ELC transcription at late one NF-B dimer. The genes encoding the macrophagederived chemokine (MDC) and the EBV-induced moletimes, thus indicating that RelB-containing dimers are even more efficient activators of these genes than p65. (Figure 6A) , p65 was the first subunit to be recruited, tional downregulation. Alternatively, the release of p52-containing dimers and the corresponding increase in followed by cRel and RelB. All three Rel proteins were loaded on this promoter between 8 and 24 hr and were p50-containing dimers between 8 and 24 hr ( Figure S1 ) may play a role. released thereafter. The strong increase in the overall NF-B loading between 2 and 24 hr may be due to the The IB␣ and p100 promoters were similarly able to bind p65, cRel, and RelB ( Figure 6B ), all of which persisprogressive occupancy of an increasing number of B sites (RANTES promoter has three B sites). In this retently occupied the gene after recruitment. Also in these two cases, some shift in the relative ratio of the recruited gard, it should be noted that the average size of the transcriptional activation with a different efficiency. Kinetics of p65 and RelB recruitment to MDC were Third, the ability of a specific gene to selectively or comparable to those observed in response to LPS. At redundantly recruit various NF-B dimers in vivo cannot other promoters, several differences were found. At the be predicted on the basis of in vitro results or overex-IB␣ and p100 genes, a near-complete replacement of pression experiments. For instance, in LPS-stimulated p65 by RelB was observed at late times, which does DCs, the IL-8 promoter is a highly selective p65 recruiter, not occur upon LPS treatment. At ELC, no p65 recruitwhile in vitro and in overexpression experiments, it is ment was detectable at any time point, while RelB was bound and activated by both p65 and cRel homodimers strongly recruited at 24 hr after stimulation. Thus, in (Kunsch and Rosen, 1993) . Similarly, the IL-12p35 proresponse to TNF␣, but not LPS, this promoter behaved moter selectively recruits cRel-containing dimers in as a selective recruiter of RelB-containing dimers. At LPS-stimulated DCs; yet, in overexpression experi-RANTES promoter, maximal occupancy by RelB and ments, it is also highly responsive to p65. Thus, the p65 coexisted at 24 hr after TNF␣ treatment, while only context of the natural promoter rather than the B site a weak occupancy was detected at early time points. RNApolII recruitment in this case occurred concurrently is the major determinant of selectivity. 
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